Objective: To detect bacteriuria or funguria by urine culture taken from the renal pelvis directly before Anderson-Hynes pyeloplasty. Methods: 290 patients who underwent Anderson-Hynes pyeloplasty for ureteropelvic junction obstruction (UPJO) were included in a retrospective analysis. Urine was obtained directly before the renal pelvis was opened, and was carried to the laboratory for bacterial culture. Clinical features were analyzed to evaluate risk factors for bacteriuria or funguria by comparing patients whose urine yielded positive cultures to those whose urine cultures were negative for bacteria or yeast. Results: Eighteen patients (6.2%) had positive urine cultures, including six cultures positive for Escherichia coli (E. coli), four for Pseudomonas aeruginosa, three for klebsiella pneumoniae, one for maltophilia monad, one for Enterococcus faecium, one for Candida albicans, one for Candida parapsilosis, and one for yeast not otherwise specified. Bacteriuria or funguria was significantly correlated with four clinical features: fever, urinary urgency, and history of nephrostomy or pyeloplasty. Conclusions: Bacteriuria or funguria was less common in children with UPJO, and the majority of organisms were identified as Escherichia coli, Pseudomonas aeruginosa, or Klebsiella pneumoniae. Prophylactic antibacterial agents were probably necessary in those patients who had signs of urinary tract infection (UTI), or history of nephrostomy or pyeloplasty.
Introduction
There have been no published reports concerning bacteriuria or funguria discovered by urine culture taken directly from the renal pelvis, despite the extensive literature on urinary tract infection (UTI) in children with hydronephrosis [1, 2] <B5 B6> </C>In our study, the relationship between clinical features and bacteriuria or funguria was also analyzed to evaluate risk factors for these conditions.
Methods

Patients
A total of 300 patients (320 kidneys) underwent Anderson-Hynes pyeloplasty between May 1999 and January 2009 in our hospital. Urine was taken directly from the renal pelvis of 270 patients (290 kidneys) [210 boys and 80 girls, with a median age of 1year (range 1month to 12 years)] for bacterial culture; urine of the remaining 30 cases was not cultured either because the patient had no signs of UTI, or for other reasons. Prophylactic antibacterial agents were administrated to those patients who had signs and symptoms of UTI (fever and urinary urgency) prior to admission, and the surgical procedure was postponed until these signs and symptoms disappeared. A low dose of antibacterial agents was also provided to patients who had a history of nephrostomy. Routinely administer antibiotics was IV just prior to skin incision.
Urine Culture Prior to Surgery
Anderson-Hynes pyeloplasty was performed in all cases. Obtained immediately before the renal pelvis was opened with a needle inserted into the pelvis, urine for culture was hand-carried in a sterile tube to the laboratory. These specimens were cultured by inoculation onto cystine lactose electrolyte-deficient agar, and were incubated in an atmosphere containing 5% carbon dioxide. Cultures were classified according to the criteria in standard use in the laboratory, and bacteriuria or funguria was defined as 10/L or more colony-forming units (CFUs). Antibiotic sensitivity was determined using standard techniques [3] . For our analysis, we classified specimens as resistant or sensitive, although some organ-isms are not routinely tested against certain antibiotics.
Recording of Clinical Features
Clinical features including age, gender, whether ureteropelvic junction obstruction (UPJO) was discovered by prenatal ultrasound, abdominal pain, urgency, previous nephrostomy and pyeloplasty were recorded in the medical history. "Fever" was defined as body temperature higher than 37.5˚, "mass" indicated an abdominal or lumbar mass on physical examination, and "hematuria" meant gross hematuria in our study. Ultrasound was performed in all patients, hydronephrotic grade was determined in accordance with the criteria established by the Society of Fetal Urology, [4] and "parenchymal thickness" was the averaged measurements of three different locations(over upper pole, lowest pole and the most dilated calyx).
Statistical Analysis
Sample-size calculations were carried out using Excel software 2003 (Microsoft corporation, Washington D.C., U.S.A.), and statistical analysis was carried out by SPSS 13.0 statistical software (SPSS, Chicago, IL, USA). Some clinical features (gender, whether UPJO was discovered by prenatal ultrasound, fever, abdominal pain, hematuria, urgency, mass, previous nephrostomy, and pyeloplasty) were viewed as univariates, and another features (age, grade of hydronephrosis and parenchymal thickness) were numerical variates. Logistic tests were performed to assess the relationship between the clinical features and bacteriuria or funguria A P-value of <0.05 was considered to be statistically significant.
Results
Eighteen of 300 patients (6.2%) had urine cultures positive for bacteria or yeast, including six positive for E. coli, four for pseudomonas aeruginosa, three for klebsiella pneumoniae, one for maltophilia monad, one for Enterococcus faecium, one for Candida albicans, one for Candida parapsilosis, and one for yeast not otherwise specified. Most bacteria were sensitive to cefoperazone, aztreonam, imipenem, vancomycin, and amikacin, whereas the yeast was sensitive to nysfungin and fluconazole ( Table 1) . No patient with a urine culture positive for E. coli had a history of nephrostomy or pyeloplasty. In contrast, some patients with cultures positive for other organisms cases had a history of nephrostomy or pyeloplasty (P < 0.05).
The relationship between clinical features and bacteriuria or funguria was also analyzed to assess the risk factors for developing bacteriuria or funguria. Parameter estimation was obtained by maximum likelihood using the Logistic test. bacteriuria or funguria had no signify-cant relationship with some features (age, gender, whether UPJO was discovered by prenatal ultrasound, pain, hematuria, mass, grade of hydronephrosis, and parenchymal thickness). Another four clinical features (fever, urgency, previous nephrostomy history, and history of pyeloplasty) had significant correlation with bacteriuria or funguria ( Table 2) . These four factors were identified as risk factors for developing bacteriuria or funguria by the omnibus tests of model coefficients using the forward likelihood ratio test (Table 3) . 
Discussion
UPJO is common in children, for which Anderson-Hynes pyeloplasty is the classic surgical treatment [5, 6] < B1 B2 > < /C< B3 B4 > <, and there have been some reports concerning about UTI in patients with UPJO [1, 2] . Unlike previous studies, in the present study, urine taken directly from the renal pelvis was cultured. The risk factors for developing bacteriuria or funguria were also been determined by Logistic test.
As has been described in previous reports, [8] our study found that E. coli, pseudomonas aeruginosa, and klebsiella pneumoniae were the most common organisms cultured from urine. No patient with a urine culture positive for E. coli had a history of nephrostomy or pyeloplasty, unlike patients with urine cultures positive for other organisms. No previous study has reported this. As has been reported previously, urinary tract abnormalities increase the incidence of bacteriuria or funguria [7] . Because E. coli has better adhesive and migratory capabilities, translocation to the renal pelvis is more likely for this organism, even in patients with no history of nephrostomy or pyeloplasty. Our study also found that most bacteria were sensitive for cefoperazone, aztreonam, imipenem, vancomycin, and amikacin; however, the conclusion was less persuasive, because some patients had received prophylactic antibacterial agents.
There has been no study of the relationship between age or gender and bacteriuria or funguria in patients with UPJO. Our study found that there was no significant relationship between age or gender and bacteriuria or funguria, perhaps because boys were more likely develop UPJO, [5, 6] whereas girls were much more likely to develop a UTI after 1 year [9] . Increasingly, UPJO is discovered by prenatal ultrasound [6] , but being diagnosed by prenatal ultrasound was not a risk factor to develop bacteriuria or funguria. In addition, hydronephrosis [5] , abdominal pain, hematuria, and mass were not risk factors.
As has been discussed in some studies [1] , the degree of hydronephrosis was not a risk factor for developing bacteriuria or funguria in our study. No previous study has reported a relationship between parenchymal thickness and bacteriuria or funguria. We found that parenchymal thickness was not a risk factor, although, deterioration in renal function was associated with exacerbation of hydronephrosis and decrease in parenchymal thickness in some patients [5, 6] . Prophylactic antibacterial agents were probably necessary in those patients who had signs of urinary tract infection (UTI), or history of nephrostomy or pyeloplasty.
This retrospective study has some limitations. Firstly, prophylactic antibacterial agents had been administrated to those patients who had a nephrostomy catheter or had signs/symptoms of UTI (fever and urgency) prior to the operation. Some patients with negative urine cultures had had signs/symptoms of UTI (Table 2) . Thus, some important information might have been lost [2] . In addition, one of the main important factors responsible for resistance or sensitivity of uropathogens is antibiotic pretreatment and the use of prophylactic antibacterial agents [10] . In this study, five patients (27%) in the bacteriuria/funguria group and eight patients (2.9%) in the culture-negative group had received antibiotics before the urine was cultured. The antibiotic sensitivity results were less reliable when urine culture was not performed prior to administration of prophylactic antibacterial agents, This issue is a topic for future.
Conclusions
In the present study, we found that four factors: fever, urgency, and history of nephrostomy or pyeloplasty, were significantly correlated with bacteriuria or funguria. Fever and urgency were signs of UTI, and were thus indications for urine culture. History of nephrostomy or renal surgical history increased the risk of bacteriuria or funguria contamination. These four factors had high positive predictive value for positive urine cultures (overall percentage: 96.2%, Table 2 ). In conclusion, Prophylactic antibacterial agents were probably necessary in those patients who had signs of urinary tract infection (UTI), or history of nephrostomy or pyeloplasty.
